Ability to detect pigmented and nonpigmented Pasteurella pestis is essential in plague research, and is currently dependent on use of the synthetic hemin-agar of Jackson and Burrows. We have devised a new differential medium for this purpose, containing Congo red dye and common, commercially available laboratory media. The ease and simplicity of preparation make the Congo red-agar a practical routine laboratory tool in plague research. These findings, possibly indicating a common binding site for hematin and Congo red, should be useful in efforts to determine the chemical nature of a bacterial component associated with high virulence in P. pestis.
Ability to produce pigmented colonies on a defined medium containing hemin is a bacterial character correlated with the virulence of Pasteurella pestis (1, 5 Recognition of P+ has depended upon the use of the hemin-containing synthetic agar of Jackson and Burrows (6) . Pigmented and nonpigmented colonies produced on the standard hemin-agar by a mixture of P+ and P-strain Kim-10 are illustrated in Fig. 1A . This medium provides a highly effective method of measuring the levels of P+ and P-organisms in a bacterial population. However, because it is difficult and time-consuming to prepare, its routine use in most laboratories has not been commensurate with its great value to the investigator. The purpose of this report is to describe the development of an easily prepared medium that differentiates between P+ and Porganisms on the basis of differences in absorption of Congo red dye. In attempts to eliminate this difficulty, a commercial dehydrated medium, Difco Blood Agar Base, containing added 0.2% galactose and 0.01 % Congo red, was tested. Growth was abundant; however, dye absorption was poor and differentiation was inadequate. Inhibitors of hematin absorption are present in tissue extracts in unknown amounts. The source of nutrient in Blood Agar Base is an extract of beef heart which may contain inhibitors of hematin absorption such as uracil (1) . An experiment was carried out to determine whether reduction of inhibitor by decreasing the amount of nutrients would allow sufficient growth of the organisms and provide optimal dye absorption.
MATERIM.S AND METHODS
Media composed of decreasing amounts of Heart Infusion plus 2% Difco agar, 0.01 % Congo red, and 0.2% galactose were inoculated with mixtures of Pa and P-Kim-10 and incubated for 4 days at 26 C. Observation of colony size and color intensity indicated that the medium containing 1% HIB was optimal for growth and dye absorption. A comparison of recovery and pigmentation ratios of the test strains on hemin- Table 1 . It can be seen that the results are similar for both media; however, the total counts were 89 to 91 % of that obtained on standard plating medium. Reduction of Congo red concentration to 0.005 % increased recovery to a level equaling the control; however, the intensity of pigmentation was considerably diminished. Therefore, when Pa to P-ratios are of primary interest, 0.01 % dye should be used, and, if the medium is to be used for determining cell numbers as well as P, the level of Congo red should be reduced to 0.005 %. Although excellent differentiation between Pa and P-Kim-10 (as shown in Fig. 1B) was demonstrated, we compared other strains of P. pestis, well characterized in the literature, on Congo red-agar and hemin-agar. As can be seen in Table 2 , Congo red-agar gave results equal to those obtained on hemin-agar. Strains Alexander (P+), EV76 (P-), and the closely related P. pseudotuberculosis strain PBl/+ showed typical reactions on Congo red-agar (Fig. 1C, D, E) . P. pseudotuberculosis absorbed a small amount of dye, but, unlike P. pestis, the colony was rather transparent and smooth in appearance; thus, it was possible to distinguish between the two species. Finally, members of the genera Salmonella, Shigella, Klebsiella, Pseudomonas, Proteus, Bacillus, Micrococcus, and Staphylococcus were grown on Congo red-agar. Most species absorbed the dye to a slight degree, but members of the family Micrococcaceae and occasional unidentified yeasts became as intensely stained as P. pestis.
Although the basis for absorption of hematin and Congo red is still unknown, we were gratified to find that the differential absorption by P+ and P-colonies was essentially the same for the two compounds. The finding that Congo red as well as hematin is absorbed by P+ organisms indicates that the chemical nature of the binding sites may be basic residues of mucopolysaccharides (7), proteins such as specific enzymes (8), or albumin-like substances (9) . Identification of these sites would be of great importance in the determination of the role P+ plays in the expression of full virulence in P. pestis.
